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(54) YCTPOflCTBO /J/151 PACIUMPEHHH 
CKBAXMH 

(57) Mdo6peTeHMe othocmtch k ropHOA npoM- 

TM M CtpOMTe/lbCTBy M M.6. MCn071b30BBKO flHfl 

coopyaceHM* ckbbxcmh noA npennTCTBMWMM 

K3K C OAHOBpeMeHHOfl npOK/IBAKOA KOXCyXd 

hum Tpy6onpoBOAa, tbk m 6e3 npoioiaAKM. 



Ue/ib - noBuuiOHMe h a acxc m octm pa6oTbf . Ycr- 
PoActbo C0Aep*MT Tpy6y-/iHAep(T71) 1, icoacyx 
(K) 9, npMBOAHOft Ban 2 m pa6oMMfl opraH (PO). 

nOC/teAHMft BUnO/lHBH B BMAB KOHMMOCKOrO 

pacKBTMBaioiuero MexaHM3Ma, Ha lueflxax aicc^ 

UBHTpMKOBOrO Bdild 3 KOTOpOfO pacnOflOXOHbl 
KOHMSeCKMe KBTKM 5. llpOAO/lbHUe OCM K8TK0B 

5 pacno/ioxeHbi noA yr/ioM k ocm PO. Ban 2 

CKpBfUIGH C PO M paaMBIUeH C 803MO*HOCTb # K> 

BpatMeHHsi b T/1 1 ham s K9. Oahh kohbu PO 

COeAHHBH C B03MO*WOCTbK> BpatljeHMJI T/1 1 H 

Apyrort - c K 9. Pe6pa 10 pacnojioxeHbi cmm- 

MBTpMHHO OTHOCMTO/lbHO OCM PO. M MX KOHlJfaf 

3atcpen/ieHt4 Ha HapyacHux noBepxHocrnx T/1 
1 wK9. npM BpauteHMM Ba/ia 3 BpaiqaeTCfl m PO. 
a oro icaTicM 5 o6Karu saiarc* no aa5oK> pactuM- 

pflOMOfl CKBaKMHU. npOM3BOA« yn/IOTHBHMO 

rpyHTa b paAMd/ibHOM Hanpas/ieHMM. flpn 
Bcrpew c BanyHOM pe6pa 10 babb/imbbiot oro 
b rpynr miim paapytuaiOT. 3 ma. . 
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M306peTeHMe othochfcs * ropnoA npo- ycrpo^TBO Ana pacuiMpenMa cwaxMH 

MWUJnCHHOCTM H CTpOWTeJIbCTBy M M0*6T 6«Tb pa6OT80T C/WAVOIUMM o6pa30M. 

JcnwSoSS Ana coopyxceHM* cxaaxcMH no A ^ prttowro «r»m 13 c noMombK> 6y- 

np€n»TCTBM«MM, K8K c OflHOBpeMCMHOA npo- posoro ctBHica 1 1 npoOypiiaaeTca nwoHepMa» 

wiaAKOft xoxcyxa mam TpyOonpoaoAa. Tax m 6e3 5 CKBa*MHa ao awxoAa rpyOw-nMAepa 1 Ha no- 

fiDOwianKM aepxHOCTb b npneMHOM xorjiosaHe (ho noxa- 

38h). KicoHuy Tpy6w-/iMAepa 1 bmbcto 6ypoeoA. 

llenbM3o6peTeMw-noBbiu]CHMeMaAex- ro/iOBKM npMCoeAMHaiOT mm bbhtbph yw ceK- 

hoctm patiow «H» 14, k Konuy cexuMM 15.npMCoeAHH»iOT 

Ha^lnoicaaaHacxeMacTpovfTeJiWTBa 10 xoxyx 9, noAAep*MBaeMuA Tpy6oyxnaAMMKa- 

KpHBOilMHOftHOft CKB8XCMHU C OAH08p6M6HHOA MM. 33TCM BKAKWaiOT RPMBOA Bp8lU8HM51 6ypO- 

npoK/i8A«>A Tpy6onpoBOAa; na <|>Mr.2 - ycr- aoro CTanxa 11. koto P hA rpmboamt bo 
poAcnio, npcwwbMwa paapea; Ha ^Mf.3 - pa3- BpameHMe npMBOAnoA aan 2 m KMMeMaTMMecKM 
p€3 A-A Ha $Mr 2 - cobamhbhhuA c hmm aaii 3 patotero opraHa. 

YCTpOACTBO A** paCUJMpeHM* CKB8XCMH 15 npM.Bp8UieHMM BB/IB 3 K8TKM 5 OOkOTUBBKJTCJI 

cow*m Tpytty/iMAep 1 . b kotopoA ycTaHOB- no 3a6oio pacuiMpaeMoA CKaaxMHu. npoM3BO- 

nen ManpoMe*yTOMHUXonopax(He noxa33Hw) a» ynnoTHOHMe rpyma b paAHanbHOM Hanpaa- 

C B03MO*Hocn.io BpameHM* npMBOAnoA Ban 2. zieHMM. ocyiuecTannn npOTacxMBdHMe 3a C060A 

Pa6wMAopraHBwnonHeHBBMAepacxaTWBa- 20 xoxcyxa 9, B c/iysae h6o6xoammoctm aohojimm- 

lomero MexaHM3Ma c 3xcueHTpMK0BWM aanoM TenbHoe ycMJiMe Ana npotacKMBBHMfl xoxcyxa 9 . 

3,HauieAic8x4KOTOporopacnono}xeHbiKOHM- moxcho C03AaaaTb noAaTMMKOM 6ypoaoro 

MecxHO kbtkm 5, nooAO/ibHue ocm CMMMBTpMM cTaHKa 11, xoTopwA nepeAaei ycMAMe nepe3 

pacnonoxceHU noA yrnoM 1-6 6 '* npoA<wibHoA Tpyfiy-nMAep 1 m pe6pa 10 KO*yxy 9. npM stom 

ocm paCosero opraHa t3kmm o6pa30M. wwipM 25 pafcwMA opran paarpyacen ot oceaux ycmamA 

BpameHMM nana 3 kotkm 5 KaraTC* b 3a6oe noAai^Mxa 6yposoro CTanxa 11. npM BCTpene 

CKBaxcMHu no ampa/iM BOKpyr npoAo/ibHoA pafkwero opraHa, HanpMMep, c BajiyHOM k8tkm 

ocM.yxaaaHHwAyrononpeAeiiJieTuiaricancaS 5 BAaanMaaiOT ero b rpytrr, earn no3BCwwioT 

-noAasyero 3a oahmo6opot Boicpyr npoAOiJb- pa3Mepu naiiyHa. Eoim pa3Mepu sajiyna He 

hoa ocm pa6oMero opraHa. Oamh %oneix nana 3 30 noaBO/isiiOT iothm 5 BASBMTb ero a rpyHT. to 

fCMHeM8TMMeCKM CBH38H C npMBOAHWM B8/10M BO B3aMMOA6ACTBMe BCTynaiOT pe6pa 10, KOTO- 

2, HanpMMep. nocpeACTBOM My^TM 6 m yCTa- pwe npeAOxpaHJiiOT kbtkm 5 m aecb paSoMMA 

Hoanen c B03MOxcHOcn>K) BpameHMn na noA- opraH ot no/iOMor. flpn 3tqm paccTonHMe 

uj MnHMKOBOA onope 7 othocmto/i bHO Mex<Ay cocoahmmm pe6paMM 10 no nepMMerpy 

Tpy6bt-/iMAepa 1. flpyroA kohgu aana 3 ycTa- 35 p56osero opraHa onpeAe^neTcn pacseTHWM 

HOBA6H C B03MOXCHOCTbtO BpdtUBHMa B OnOpO nyTeM C yMCTOM X8p3KT6pMCTMKM rpyMTa, AMd- 

8 Ann paSosero opraHa. Koropan pacnonoxce- Merpa pacuiMpweMoA cxBaxcMHU, yr^a Konyc- 
na BttyrpM npoioiaAuaaeMoro Koxcyxa 9. Tpy- hoctm kbtkob 5 m mx KO/ismecrBa. Pe6pa 10 
6a-HMAep 1 m Koxcyx 9 coeAHHenu moxcay aocnpMHMMaiOT Ha ce6» M3rM6aiou|MA mo- 
coGoA peOpaHM 10. KOTopwe pacnonoxceHW 40 Mew, bo3hmk8iouihA npM snMcusdHMM cmcto- 
CHMMBTpMHHO OTHOCMT6iibHO npOAO/ibHoA ocm Mbi Tpy6a-iiMAep 1-KOxcyx 9 d aaAaHHyio 
pa6osero opraHa m oxeaTuaaiOT pa6oMMA op- KpMBonMHeAHyio TpaerropMio. npeAOxpaHstn 
raH. KaxcAoe pe6po 10 oahmm kohuom 3axpen- ot yxaaaHHux narpy30K paCosMA opran, hto 
neno. HanpMMep. c noMombio ceapxw Ha Aono/iHMTe/ibMO nosuutaer naAexcnocTb ero 
BHeuiHcA 6okoboA noacpXHOCTM Tpy6w-/iMAe- 45 pa6oTw. 

pa 1 , a ApyrMM kohuom — na BHeuineA 6okoboA ripw pactiJMpeHMM ckbbxcmhu 6e3 npo- 

noBepxHOcm xoxyxa 9. flnaMCTp kohmmcckmx wiaAKM xoxcyxa 9 ycrpoAcrBO pa6oTaer anaiio- 
KaTKOB5pacicaTUBaiotueroMexaHM3MayBeiiM- tmmho. B stom cnynae xoxcyx 9 ho 
HMaaeTCA or Tpy6u-/iMAepa k Koxcyxy 9. flpn- npMCoeAMH$noT k mh bght8Pho A cbkumm 15 m 
boamoA bm 2 npMBOAMTcn bo BpatABHMd ot 50 nocneAHnn npM nepeMetueHMM ycTpoAcraa b 
CypoBoro cT&HKa 11. kotopuA ycTaHOBiien c rpyHTe Bwno/iHueT po/ib CTa6MHM3aTopa hb- 
B03MdxtHOCTbionepef4eu4eHMiinopaMe12,yc- npaaneHMH pacujMpeHMfl. CTa6M/iM3aiutM na- 
TaHOwieHHOM Bt»6o46MkbTAOBaHe 13.Koxcyx npaaneHMA pacutMpaeMofl ckb8xcmhw 

9 moxcbt noAAepxMBdTbcn na flecy c no- cnoco6cTByeT Taoce m h8ammm6 pe6ep 10. B 
MOtAbio, HanpMMep, TpySoywiaAMMKOB (He no- 55 ashhom oryvae bk/homchmb npMBOAa noAaTMM- 

K8S8HU). Kd GypOBOrO CT8HK8 11 M03KHO HO np0M3BO; 

YCTpOACTBO A«» paCUIMpeHMB CK&axtMH AMTb. 

M03KBT MMeTfc MHBeMTapHMe CeKUMM 14 M 15. O o p m y il a M 3 o 6 p e T e M M II 

coeAHHBHHue COOTB0TCT86HHO c Tpy6oA-nM- YcTpoACTBo Ana paCUJMpeHMfl CKB83KMH. 

AepoM 1 m c wwcyxOM 9. HanpMMep, c no- Bmiwaiomee Tpy6y-nMAep. xoxcyx, pa6oMMA 

MOtUblO CB8pKM«- OpraH, OAHH K0HBl| KOTOporO C06AMH6H C Tpy- 
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6oft-n*wepoM. a apv"X» - c KOxyxoM c bo3- 
MOXHOCTbio BpameHMfl. M fipMBOflHOH BBfl. 
CKpetuieHHuA c paOowM opraMOM. ohimh- 
k> m e 9 c » teM. mto. c uenwo noBuuieHM« 
tiaAexHOCTM b pa6oTe. pa6oMM« opraH aunon- 
H6H b bmab KOHiwecKoro paacaTUB8K>mero 

yeX8HM3H8 C 3KCU8MTPMKOBUM IMOM M C KO" 
MM1CCKMMM KaTKBI^M. yCTBHOB/IBMMMMM H8 



3KCUeMTpMKOBOM MJiy. M npOflOflWMbie OCM K0- 

Topux pacnonoxeHM noAyr«OM r npo/vojimoA 
ocm pafJoMero opraHfl, npt* stom ycTpoACTBO 
CHaQxcoHO pe6paMM. cmmmotphmho pacncnor 
X6HHUMH OTMOCMT&J1WKO npoAOflfeHOfl OCM pt- 
6osero opraHa. kohiju kotopux aanpeiweMu 
Ha Hapy*Hux nosepxMoenw TpyOu-flMAapa ri 
Koxyxa, ' 
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(7 1 ) "Magistral" Engineering Design Cooperative 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 



2 



The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 
Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section, Fig. 3 shows the A — A section in Fig. 

2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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